ABSTRACT The associations of hospital morbidity with occupation were studied in Western Australian men of working age in 1981-2. Data on hospital morbidity were derived from a population based system that covered all short stays in hospitals in the state. Occupations were grouped into 12 major categories and conditions were coded using the International Classification of Diseases. Armed services personnel had the highest overall rate of hospital admissions, followed by transport and communications workers and by administrative and managerial workers. Injuries were the most common cause of referral to hospital. Four occupational groups, farmers and allied workers, miners and quarrymen, transport and communications workers, and craftsmen, production workers, and labourers were often associated with injury. Diseases of the musculoskeletal system and connective tissue were the second most common cause for referral and were increased in transport and communications workers, and in craftsmen, production workers, and labourers. Several other associations between causes of hospital admission and major occupational groups were observed, including associations of circulatory system diseases with professional and technical work and with administrative and managerial work. The excess of hospital admissions due to factors associated with occupation was estimated to be 12 665 admissions a year or 24-9% of the total in working men.
140 excluded from analysis in view of the high proportions whose occupation was described as student, housewife, retired, or pensioner.
The forms used by the HMDS in 1981-2 were in two parts. The first recorded demographic details such as sex, date of birth, usual place of residence, and present occupation, and was completed on admission to hospital by an admitting clerk; the second was completed on leaving and consisted of information about the morbid conditions treated and the surgical or medical procedures performed in hospital. The forms allowed for the recording of the "principal condition treated," the "external cause" (where different), and a variable number of "other conditions present" to be stated. The principal condition treated and external cause were the morbidity items selected for this analysis.
Populations 20 3% by men not in the workforce, and 3 0% by men whose occupation was inadequately described or not stated. The largest major occupational group was craftsmen, production process workers, and labourers, contributing 266 838 man-years. The smallest group was members of the armed services, with 5859 man-years (see table 1 ).
CLASSIFICATIONS OF OCCUPATION AND DISEASE
In the HMDS occupation was coded according to a . Analysis of the morbidity data was performed by grouping the ICD codes of the principal condition in two ways, firstly, by ICD-9 chapters and secondly by the ICD-9 basic tabulation list. There are 17 ICD-9 chapters and 67 items relating to disease or injury type in the basic tabulation list. The two supplementary classifications of ICD-9 (E-codes and V-codes) allow additional information to be recorded. The E-codes relate to the external causes of injury and poisoning. The V-codes are used for situations that cannot be classified using the chapters-for example, screening procedures, fertility control, and need for isolation. The basic tabulation list includes 10 items for the Ecodes and one for the V-codes. Chapters XI, XIV, and XV relating to pregnancy and childbirth, congenital anomalies, and perinatal conditions were irrelevant to the study and were, therefore, excluded.
METHODS OF ANALYSIS
The measures calculated from the data reported in the tables are precision based rate ratios (RR) and odds ratios (OR) with associated 95% confidence intervals and null p values. The methods of calculation were those described by Kleinbaum et Some aspects of our study design and analysis departed from common practice. In the analysis exposure contrasts were always formed between a major occupational group (the "exposed") and all other subjects in the male workforce (the "nonexposed"). It provides for a purer contrast than if the general population is used as the non-exposed group, because both exposed subjects and those who have left the workforce because of sickness are excluded.
Explanation of the use of the OR in occupational studies, including argument as to why the OR is preferred to the proportional morbidity or mortality ratio (PMR) has been outlined by Miettinen and Wang.45 The design concept is essentially that of a case-control study and leads naturally to an estimate of the morbidity and mortality rate ratio arising from the OR as the measure of effect. In the investigation of a specific disease occupation relation by use of the OR, much attention would normally be given to the 
Interpretation
No prior credibility: the referee is unaware of any possible mechanism for the association, nor does the referee regard the association as raising any suspicion that it might be real. The referee considers that the most likely explanation is chance. 1 Limited prior credibility: the referee is unaware of a detailed possible mechanism for the association, but neverthelesss regards it as raising suspicion. The referee considers that with further study, the association might prove not to be due to chance. 2 High prior credibility: the referee is aware of a possible mechanism for the association and considers that it is likely to be real rather than due to chance.
These scores were assigned without knowledge of the basis for selection of the associations to be scored, and some associations with high p values were included in the list to minimise any effect that a Waddell, Holman, Armstrong, McNulty, Psaila-Savona perception of the results might otherwise have had on the "prior" judgment. The three credibility scores obtained for each association were summed to give a final score on a scale of zero to six, where zero means no prior credibility and six means very high prior credibility. These summary indices of prior credibility have been included in tables 2 and 3. By studying the credibility scores, a reader unfamiliar with occupational health may obtain some appreciation of which empirical associations were more likely to have arisen by chance.
Results and discussion
There were 101 548 hospital discharges among employed men in the two year period 1981-2. Table 4 lists the number of hospital discharges for the ICD-9 chapters in order of frequency. Conditions coded to chapter XVII, injury and poisoning, were the most common cause of entering hospital, accounting for 20-2%. Poisonings accounted for only 0-9% and so the vast majority of these admissions were the result of injury. The second most common cause was diseases of the musculoskeletal system and connective tissue (12 6% of admissions).
The 101 548 hospital discharges among employed men gave a crude discharge rate of 150 per 1000 person-years. In general, the age specific rates rose with age, except that those due to injury and poisonings were the highest in men aged 15-24 and declined at older ages. Table 5 shows the RR estimates based on the total discharges that occurred in each major occupational group. (OR calculations were not possible for total discharges.) In every case the p value associated with the RR comparing each occupational group to all others was less than 005. In some instances this was despite a minor departure of the rate ratio estimate from unity, reflecting the high level of statistical power obtained from large numbers of hospital admissions. Members of the armed services had the greatest excess of admissions (RR = 1.32), followed by workers in transport and communications (RR = 1-25). Farmers, fishermen, hunters, and timbergetters (RR = 1-13), as well as miners, quarrymen, and related workers (RR = 1 16) experienced intermediate levels of admissions to hospital, whereas professional, technical, and related workers (RR = 0-78), clerical workers (RR = 0 82), and sales workers (RR = 0-77) were admitted at low rates compared with other groups.
If the age specific hospital morbidity rates in sales workers were to have applied to the total population of working men in 1981-2, then the expected number of hospital discharges would have been 76 218. It may be implied, therefore, that if all men in the workforce had experienced the same rate of admission as sales workers there would have been around 25 330 fewer hospital admissions over the two year period. Table 3 shows the results of the analysis by ICD-9 basic tabulation list, again restricted to associations referred to the consultative panel. By cross referencing these results with those in table 2, more specific detail of the nature of associations may be obtained.
We divided the empirical associations into four categories:
Strong associations-where the p values for the OR and RR were <0 05 and the credibility score was 5 or 6.
Possible associations-where the p values for the OR and RR were < 0-05 and the credibility score was 2, 3, or 4.
Associations with low credibility-where the p values for the odds ratio and rate ratio were <0-05 but the credibility score was 0 or 1.
Omissions-that is, empirical associations that on the basis ofprior knowledge would have been expected to be found but were not.
STRONG ASSOCIATIONS
All the strong associations were observed among items relating to injury and poisoning or diseases of the musculoskeletal system and connective tissue (see tables 2 and 3).
Four major occupational groups were frequently associated with injury. These were farmers, fishermen, hunters, and timbergetters; miners, quarrymen, and related workers; workers in transport and communications; and craftsmen, production process workers, and labourers. These associations received high credibility scores, it being likely that men in these occupations were more at risk of trauma.
Associations were shown between musculoskeletal and connective tissue conditions and workers in transport and communications, and craftsmen, production process workers, and labourers. Both were ascribed a high credibility score. Drivers could suffer from dorsopathies due to factors such as vibration and lack of ergonomic design of drivers' seats and vehicle controls.9 Dorsopathies and other musculoskeletal problems may be common among manual workers because of heavy lifting or repetitive injury."'
POSSIBLE ASSOCIATIONS
There was an association between infectious and parasitic diseases and the occupational group of farmers, fishermen, hunters, and timbergetters. This 146 may possibly have been due to zoonoses or to substandard living conditions while in the field." Indeed, the basic tabulation list analysis showed an association between this occupational group and intestinal infectious diseases, although the panel gave this a credibility score of only 1. Service, sport, and recreation work was also associated with infectious and parasitic diseases. In the more detailed analysis, however, this group of occupations was associated with viral diseases with a credibility score of 0. That said, it is possible that service workers with their high level of contact with other people may be at increased risk ofcontacting, through person to person transmission, a viral infection.
There was an association between neoplasms and professional, technical, and related workers. The basic tabulation list analysis showed an underlying association with benign neoplasms, which was possibly due to a greater access of professional workers to investigation and health care services. Another underlying association was with malignant neoplasms of bone, connective tissue, skin, and breast. The relation between malignant melanoma and indoor work may explain this finding as clerical work was also associated with this category ofcancers.'2 The association between neoplasms and members of the armed services did not appear to be due to increased consumption of alcohol and tobacco, as no excess of respiratory tract or gastrointestinal tract malignancies was observed.
Diseases of the circulatory system were associated with professional, technical, and related workers, and administrative, executive, and managerial workers, with credibility scores of 2 and 3, respectively. Risk factors prevalent in people in these occupations may include stress, sedentary work, and overnutrition.'3 Clerical workers had an increased hospital admission rate from ischaemic heart disease and other diseases of the circulatory system, also perhaps because of the sedentary nature of their occupation.'3 Moreover, some jobs designated as "clerk" may have been, in fact, administrative or managerial in nature.
Diseases of the respiratory system were associated with administrative, executive, and managerial work with a credibility score of2. The main disease component of this association was diseases of the upper respiratory tract for which no ready explanation can be offered. Farmers, fishermen, hunters, and timbergetters had an increased rate of admission for other diseases of the respiratory system, with a credibility score of 2. Occupational asthma and extrinsic allergic alveolitis might have contributed to this association. '4 Another "possible" association was between administrative, executive, and managerial workers and diseases of the digestive system. Discharges coded to "other diseases of the digestive system"-that is, No association was observed between craftsmen, production process workers, and labourers, and diseases of the skin and subcutaneous tissue, despite the potential for industrial dermatitis in this group.'3 The omission is probably explained by a low admission rate for industrial dermatitis.
Perhaps the most surprising omission is of an Taylor et al in their study of occupation and mortality in Australia concluded that men in major occupational groups 5, 6, 7/8, and 9 (the "blue collar" workers) had higher mortality rates than men in groups 0, 1, 2, and 3 (the "white collar" workers) for "all causes" and for selected causes of death such as ischaemic heart disease, cerebrovascular disease, malignant neoplasia, accidents, and respiratory diseases.20 Whereas the same conclusion about hospital morbidity could be drawn for accidents from our data, higher rates for blue collar workers in the other selected causes mentioned above were not found for hospital morbidity. To ascertain whether the rates for all causes of hospital morbidity were higher in blue collar than in white collar workers, total age standardised rates for the two groups of workers were calculated. The rate for blue collar workers was 161 74 (SE + 0 64) and for white collar workers 132-84 (SE + 0 78), giving a rate difference of 28 90 (95% CI, 26-92-30 88) hospital discharges per 1000 person-years. Injury and poisoning made the greatest contribution to the difference between the two groups of workers.
This study has demonstrated that substantial differences exist in the rates at which different occupational groups are admitted to hospital, sales workers having the fewest and armed services personnel the most frequent admissions to hospital. In the absence of this variation-that is, if all occupational groups had hospital morbidity equal to that in sales workers, it is estimated that in Western Australia in 1981-2 there would have been 12 665 fewer hospital admissions per year or 24 9% of the total in working men.
